Materials and Methods

General experimental procedures
For naphthoquinones isolated from Drosera peltata and Tabebuia avellanedae, HPLC separations were done with a Shimadzu instrument, equipped with a gradient former and a photodiode array detector, and Class M10-A software. Experimental conditions: Eurospher 100C-18 (5 μm; 8 × 250 mm); oven temperature, 40 °C; mobile phase, water-methanol gradient 1:0 → 0:1 (40 min; flow rate 3 mL/min); detection at 254 nm. 1 H NMR (400 MHz) spectra were obtained on a Bruker DPX-400 instrument.
For purity evaluation of alkannin/shikonin derivatives HPLC-DAD analysis was performed, and HPLC-DAD-MS for their identification. Both analyses have been performed according to the method recently described [17] . In brief, an HP1100 liquid chromatograph (Agilent Technologies) coupled to an Esquire 3000 plus mass spectrometer (Bruker Daltonics) was used. Software used was MS Esquire Control Version 5.3 (Bruker Daltonics GmbH).
Experimental conditions: LC: Synergi MAX-RP 80A column (150 × 4.6 mm; 4μm particle size; Phenomenex); elution gradient A: acetonitrile + 0.9% formic acid + 0.1% acetic acid; B:
H 2 O + 0.9% formic acid + 0.1% acetic acid; at t = 0 min A = 30%; at 20 min A = 99%; flow rate 1 mL/min; room temperature; DAD spectra between 190 and 800 nm. MS: APCI mode; negative ionization mode; nebulizer, 50 psi, nitrogen; dry gas, 8 L/min, nitrogen; dry gas temperature, 300°C; APCI temperature, 400 °C; solvent split ratio, 1:3; mass scan range from m/z 150 to 1500.
Plant materials
The plant material of Drosera peltata was commercially obtained from Finzelberg, Andernach, Germany, and its authentication was confirmed by Dr. A. Langer, University of Vienna, Austria. A voucher specimen (DKOL/01) is deposited at the Institute of Pharmacy, Pharmaceutical Biology, Freie Universität Berlin, Germany. The stem bark of Tabebuia avellanedae was kindly provided by the Botanical Garden of the Freie Universität Berlin, Germany (BKOL/RG 6).
Isolation of naphthoquinones from Drosera peltata
The plant material (40 g) was successively stirred with n-hexane, CH 2 Cl 2 , EtOAc, and EtOH (each 3 x1 L) for 24 h at room temperatures to afford a residue on evaporation of the solvents (0.4, 0.8, 0.5, and 3.7 g, respectively). The dichloromethane extract (0.8 g) was fractionated by column chromatography over silica gel 60 (column 75 x 4 cm) using an n-hexane -ethyl acetate gradient system (1:0 → 0:1). After emergence of yellow materials, 25 mL fractions were collected. The content of test tubes 20-23 (47 mg) (n-hexane -EtOAc, 97:3 V/V) and 31-33 (12 mg) (n-hexane -EtOAc, 95:5 ) was further purified by HPLC to afford plumbagin (5) (38 mg, Rt 34.6 min) and 3,3'-biplumbagin (19) (3.2 mg, Rt 39 min), respectively.
Isolation of naphthoquinones from Tabebuia avellanedae
The dried inner and powdered bark of T. avellanedae (400 g) was extracted with methanol (2 x 2 L) at room temperature for 2 days. The combined extracts were filtered and concentrated under reduced pressure at 40 °C to yield 51 g of a brown solid. A portion (42 g) was sequentially partitioned into n-hexane (6.6 g), CH 2 Cl 2 (6 g), EtOAc (9.7 g), n-butanol (13.2 g), and finally H 2 O (7 g). Each fraction was concentrated to dryness by evaporation of the solvent under reduced pressure at 40 °C. The CH 2 Cl 2 extractives (4 g) were chromatographed over silica gel 60 (column 75 x 4 cm), using a CH 2 Cl 2 -EtOAc gradient system (1:0 → 0:1).
Fractions (each 50 mL) were collected and grouped according to their TLC profiles to afford 20 subfractions. Subfraction 5 (1650-1850 mL; CH 2 Cl 2 -EtOAc, 95:5) was further purified by CC (column 30 x 2 cm), using a petroleum ether-EtOAc gradient. The eluate 1600-1700 mL (petroleum ether-EtOAc, 92:8) was subsequently subjected to HPLC purification to afford a mixture of isomeric 5-and 8-hydroxy-2-(1'-hydroxyethyl) naphtho [2,3-b] furan-4,9-diones (20 and 21) (4 mg, Rt 32 min).
Compounds
1,4-Naphthoquinone (1), menadione (2), juglone (3), lawsone (6), 2-hydroxy-3-methyl-1,4-naphthoquinone (7), lapachol (8), 2-methoxy-1,4-naphthoquinone (9), and 2,3-dimethoxy-1,4-naphthoquinone (10) were obtained from Sigma-Aldrich. Plumbagin (5) and 3,3'-biplumbagin (19) were isolated from D. peltata, the isomeric mixture of 5-and 8-hydroxy-2-(1'-hydroxyethyl)naphtho [2,3-b] furan-4,9-diones (20 and 21) was obtained from T. avellanedae.
The purity and identity of the above compounds was determined by HPLC (purity >95%) and NMR spectroscopy, respectively.
From the series of alkannin/shikonin derivatives, commercial samples of β,β-dimethylacrylshikonin (13) (TCI Europe, Lot AV11-XP), isovalerylshikonin (14) (TCI Europe, Lot AV41-UP), acetylshikonin (15) (ABCR GmbH & Co.), and deoxyshikonin (16) (TCI Europe, Lot AV21-VQ) were tested. Spectroscopic data of these compounds have been reported [18] [19] . Naphthazarin (4) was recrystallized with n-hexane from a commercial sample (Fluka). The purity of the above compounds was determined by HPLC (purity >95%).
